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The LXT31is a full-featured, Llly-integated tanseiver for T1 andEl $ort-haul
applications The LXT351 issoftware switchablebetween TlandE1 qoeratian, ard dfers pulse
equalization settings for all short-haul T1 ard E1line interface (LIU)applications.

The LXT31 offersanintel/Motorda compatible pagll el port for microprocesor cortrol. The
device ircorporates adlancedcrystal-less digital jitter atteruation in either the transmit or
receive dtapath sartingat 3Hz. B8ZS/HDB3 encodng/decodingandunipolar a bipolar data
I/O are glectable. Lasof signal moritoring anda varety of diagrostic loopback malescan

also besdlected

Applicatio ns

= SONET/SDHtributaryinterfaces = Public/private switching trunkline
= Digital cross connects interfaces

= Microwave tansnission g/stems

Product Features

= Fully integratedranseiversfor Short-Haul Trarmsmit/receie performarce monitors

T1 or Elinterfaces with Driver Fail Monitor Open (DFM) ard
=« CrystalHessdigital jitter atreruation Loss of Signal (LOS) ouputs
— Select eithetransmit or receive pth = Selectable wnipolar or bipolar data /O and

B8ZS/HDB3 encaling/decodirg

= QRSSgenerator/detecta for teging or
moritoring

Output short circuit current limit protection
Local, emote anl anéog loopback

—No crystal or high speed eternal clak
requred
= Meetor exceed pecificatiors in ANSI

T1.403 ard T1408; ITU 1.431, G703,
G.736 G.775 ard G.823; ETSI 300-166

and300-233 andAT&T Pub 62411 camhlity

= Suppats 75Q (E1 coax)100 Q (T1 = Compatible with Intel’s LXT360/361 T1/
twisted-pair) and120 Q (E1 twisted-pair) E1 long haul/short haul transceiver
applications (Universal LIU)

= Fully redoresthe eceived mynal after = Multiple regster parallel interface
transmission through acablewith compatible with both Intel ard Motorola
attenuation of 18dB, at 1024 kHz mmr_opoc_es;ors _ _

= Fivepulse eqalization setings for T1 = Available in28-pin PLCC ard 44-pin
short-haul applications PQFP packges
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Figure 1. LXT351 Block Diag ram
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1.0

Pin Assig nments and Signal Description s

INlal.

Figure 2. LXT351 Pin Assignments
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1.1 Mode Depend ent Sign als

As shown in Figure 2, the LXT351 has ®vera pinsthat change function (and signal name)
accoding to the selected moe(s) of gperation The® pins asociated sgnal nanes, ard operating
modes are simmaized inTable 1 ard Table 2. LXT351 signals are desribedin Table 3.

Table 1. LXT351 Clock and Data Pin As signme nts by Mode*

Pin # Extern al Data Modes QRSS Modes
PLCC QFP Bipolar Mode Unipolar Mode Bipolar Mode Unipolar Mode
1 39 MCLK
2 41 TCLK
3 42 TPOS TDATA INSLER
4 43 TNEG INSBPV INSBPV
6 3 RNEG BPV RNEG BPV
7 4 RPOS RDATA RPOS RDATA
8 5 RCLK
13 15 TTIP
16 19 TRING
19 24 RTIP
20 25 RRING
1. Data pins change based on whether external data or internal QRSS mode is active.

Table 2. LXT351 Processor Interface Pins

Pin # Address/Data Bus Type Pin # Address/Data Bus Type
PLCC | QFP Intel Motorola PLCC | QFP Intel Motorola
5 2 ALE AS 25 35 AD2
9 7 RD DS 26 36 AD3
12 13 WR RIW 27 37 AD4
17 20 Ccs 28 38 AD5
18 21 INT 10 9 AD6
23 31 ADO 11 10 AD7
24 32 AD1 - - -
Datasheet 9
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Table 3. LXT351 Signal Descriptions

Pin #

Symbol /ot Descri ption
PLCC | QFP

Master Cl ock. External, independent clock signal required to generate
internal clocks. For T1 applications, a 1.544 MHz clock is required; for E1,
1 39 MCLK DI a 2.048 MHz clock. MCLK must be jitter-free and have an accuracy better
than + 50 ppm with a typical duty cycle of 50%. Upon Loss of Signal (LOS),
RCLK is derived from MCLK.

Transmit Clock. For T1 applications, a 1.544 MHz clock is required; for
2 41 TCLK DI E1l, a 2.048 MHz clock. The transceiver samples TPOS and TNEG on the
falling edge of TCLK (or MCLK, if TCLK is not present).

BIPOLAR MODES:

Transmit — Positive and Negative. TPOS and TNEG are the positive and
negative sides of a bipolar input pair. Data to be transmitted onto the
twisted-pair line is input at these pins. TPOS/TNEG are sampled on the
falling edge of TCLK (or MCLK, if TCLK is not present).

UNIPOLAR MODES:
Transmit Data. TDATA carries unipolar data to be transmitted onto the

3 42 TPOS / TDATA/ DI twisted-pair line and is sampled on the falling edge of TCLK.
INSLER Transmit Insert Logic Error. In QRSS mode, a Low-to-High transition on
4 43 TNEG / INSBPV DI INSLER inserts a logic error into the transmitted QRSS data pattern. The

error follows the data flow of the active loopback mode. The LXT351
samples this pin on the falling edge of TCLK (or MCLK, if TCLK is not
present).

Transmit Insert Bi polar Violation. INSBPV is sampled on the falling edge
of TCLK (or MCLK, if TCLK is not present) to control Bipolar Violation
(BPV) insertions in the transmit data stream. A Low-to-High transition is
required to insert each BPV. In QRSS mode, the BPV is inserted into the
transmitted QRSS pattern.

Address Latch Enable. Connect to ALE signal of Intel microprocessor
Address Strobe Connect to AS signal of Motorola microprocessor.

Note that leaving this pin floating forces all output pins to a high impedance
state.

5 2 ALE / AS DI

BIPOLAR MODES:

Receive — Negative and Positive. RPOS and RNEG are the positive and
negative sides of a bipolar output pair. Data recovered from the line
interface is output on these pins. A signal on RNEG corresponds to receipt
of a negative pulse on RTIP/RRING. A signal on RPOS corresponds to
receipt of a positive pulse on RTIP/RRING. RNEG/RPOS are Non-Return-
to-Zero (NRZ). The PLCKE bit in register CR3 selects the RCLK clock

6 3 RNEG /BPV Do edge when RPOS /RNEG are stable and valid.

7 4 RPOS/RDATA | DO | UNIPOLAR MODES:

Receive Bipolar Violation. BPV goes High to indicate detection of a
bipolar violation from the line. This is an NRZ output, valid on the rising
edge of RCLK.

Receive Data. RDATA is the unipolar NRZ output of data recovered from
the line interface. The PLCKE bit in register CR3 selects the RCLK clock
edge when RDATA is stable and valid.

Receive Re covered Clock. The clock recovered from the line input signal
is output on this pin. Under LOS conditions, there is a smooth transition
from the RCLK signal (derived from the recovered data) to the MCLK
signal at the RCLK pin.

8 5 RCLK DO

1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.

10 Datasheet

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6188203/lxt351.html

in

Table 3.

T1/E1 Short Haul Transceiv er with Crystal-less Jitter Attenuation — LXT351

LXT351 Signal Descriptions (Continue d)

Pin #

PLCC

QFP

Symbol

/ot

Descri ption

DI

Read. On an Intel bus, driving RD Low commands a LXT351 register read
operation.

Data Strobe. On a Motorola bus, DS goes Low when data is being driven
on the address/data bus. Data is valid on the rising edge of DS.

10
11

10

ADG6
AD7

DI/O

Address/Data Bus 6 and 7. Used with ADO - AD5 to form the address/
data bus. Conforms to Intel and Motorola multiplexed address/data bus
specifications.

12

13

WR/RW

DI

Write. On an Intel bus, driving WR Low commands a LXT351 register write
operation.

Read/Write. On a Motorola bus, driving R/W High commands a LXT351
register read operation; driving it Low commands a write operation.

13
16

15
19

TTIP
TRING

AO

Transmit Tip and Ring. Differential driver output pair designed to drive a
50 - 200 Q load. The transformer and line matching resistors should be
selected to give the desired pulse height and return loss performance. See
“Application Information” on page 29.

14

16

TGND

Ground return for the transmit driver power supply TVCC.

15

18

TVCC

+5 VDC Power Supply for the transmit drivers. TVCC must not vary from
VCC by more than + 0.3 V.

17

20

DI

Chip Select. During a read or write operation, CS must remain Low. See
Figure 16 and Figure 17 for timing requirements.

In the case of a single processor controlling several chips, this line is used
to select a specific transceiver.

18

21

z
_|

DO

Interru pt. INT goes Low to flag the host when LOS, AIS, QRSS, DFMS or
DFMO bits changes state, or when an elastic store overflow or underflow
occurs. To identify the specific interrupt, read the Performance Status
Register (PSR). To clear or mask an interrupt, write a one to the
appropriate bit in the Interrupt Clear Register (ICR). To re-enable the
interrupt, write a zero. INT is an open drain output that must be
connected to VCC through a pull-up resistor.

19
20

24
25

RTIP
RRING

Al

Receive Tip and Ring. The Alternate Mark Inversion (AMI) signal received
from the line is applied at these pins. A 1:1 transformer is required. Data
and clock recovered from RTIP/RRING are output on the RPOS/RNEG (or
RDATA in Unipolar mode), and RCLK pins.

21

27

VCC

+5 VDC Power Supply for all circuits except the transmit drivers. Transmit
drivers are supplied by TVCC.

1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.
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Table 3. LXT351 Signal Descriptions (Continue d)
Pin #
Symbol I/ot Descri ption
PLCC QFP
22 29 GND - Ground return for VCC.
23 31 ADO
24 32 AD1
25 35 AD2 Address/Data Bus 0 - 5. Used with AD6 and AD7 to form the address/
DI/O | data bus. Conforms to Intel and Motorola multiplexed address/data bus
26 36 AD3 specifications.
27 37 AD4
28 38 AD5
8, 11,
12, 14,
17, 22,
- 23, 26, n/c - Not Connected
28, 30,
33, 34,
40, 44
1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.
12 Datash eet
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2.0

T1/E1 Short Haul Transceiv er with Crystal-less Jitter Attenuation — LXT351

Function al Descrip tion

2.1

2.1.1

2.2

221

Datasheet

The LXT351isa fuly integrated, PCM transcewer for short-haul 1.544 Mbps (T1) o 2048 Mbps
(E1) appli cations allowing full-dupex trarsmissian of digital data over existing twisted-pair
installations. It interfages with two twisted-geir lines(one paireach fo trarsmit ard receie)
through sardardpuse trarsformers and agpropriate esistors.

Thefigure onthe front page d this dat sheetshows a Hock diagramof the LXT351. Control of
the chip is via the 8bit parallel microprocesor port. Standalore operation isnat supparted.

The LXT351 provides a Iigh-precision, crystal-less jitter atteruatar (JA). The wser may placethe
JA in the trarsmit or receive path, or bypass it canpletely.

Thetranseiver mees or exceed FCC, ANSI, and AT&T specificationsfor CSU and DSX-1
apgicatiors, aswell asITU and ETS| requrementsfor E1 ISDN PRI applicatons

Initialization

During power up, the transcaver remairs sttic urtil the power sypply reackes aproximately 3 V.
Uponcrassng this threshold, the devce begnsa 32msrest cycle to calibate the Phas Lock
Loops (PLL). Thetransceiver usesa referenceclock to calibrate the PLL s: the trarsmitter reference
is TCLK, and thereceiverreferance clockis MCLK. MCLK is mandatay for chip operationand
must be independent, freerunning, and jitter free

Reset Operation

A reset operation intializesthe $atus and $ate mackesfor the LOS, AIS and)RSS blocls.
Writing a 1to the bt CR2.RESET conmands areset which cleas all registess to0. Allow 32 ms
for the cevice tosettle.

Transmitter

Transmit Digital Data Interface

Inpu data for tramsmissian onto the lineis clocked sefally into the device at tle TCLK rate. TPOS
andTNEG are tk bipdar data iputs In Unipdar male, theTDATA pin accefs unipolar data.

Inpu data may passthrougheither the Jiter Atteruatar or B8ZS/HDB3 encader or both. Setthg
CR1.ENCENB =1 enates B8ZS/HDB3 encodng. With zero sippression erabled,Control
Register #1 (CR1) bits EC1through EC3detemmine the caling scheme aslistedin Table 8 on
page 25.

TCLK supgies input synchronization. See tle Figure 14 onpage37 for the transmit timing
requiremeris for TCLK andthe Mager dock (MCLK).
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2.2.2 Transmit Monitoring

The trarsmitter includesa stort circuit limiter that limits the curent sourcedinto a lov impedance
load. The limiter adomatically rests when theload curert drops below tte limit. The curent is
determinedy the inteface circitry (total resistance o trarsmit side).

The Peformarce Satus Regster (PSR flags goen circuits in bit PSR.DFMO. A trarsition of
DFMO canprovide aninterrupt, ard its transition setsbit TSRDFMO = 1 Writing a 1in bit
ICR.CDFMO cleas the interrupt; leaving al in the kit masks that interrupt.

2.2.3 Transmit Driv ers

The trasceiver transnits data as 5% line coce asshown inFigure 3. To rediwce pover
consumption, the line diveris active aly during trarsmisson of marks, ard is disabled during
transnission of spaces Biadng of the traismit DC level ison-chip.

Figure 3. 50% Duty Cycle Coding
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2.2.4 Transmit Idl e Mode

Transnit Idle modeallows multi ple transeiversto be canectedo a sngle linefor reduindart
applications WhenTCLK is not presert, Trarsmit Idle mode becanesactive, ard TTIP ard
TRING changeto the hgh impedarce gate. Rmoteor Dual Loopback, TAOS a anyinterral
transmit pattems tenporarily disable the Hgh impedance date.

2.25 Transmit Pulse Shape

As shown in Table 8 onpage 25, the tramnsmitted pulse slapeis estaftished by bits EC1through
EC3 ofControl Register #1 (CR).

The trarsceiver producesDSX-1 pulsesfor short-haul T1 agplications (settings from 0 dB to +6.0
dB of cable)or G.703 pulesfor E1 applicatios. Shaped pulesareapplied o the AMI line driver

for trangnissionontothe line at TIP andTRING. Refer to theTest Specificatios sectionfor
pulse mask spedficaions
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2.3 Receiver

A 1:1 transormer providestheinterface tathetwisted-ir line. Recoveed data isoutput atRPOY
RNEG (RDATA in Unipolarmodk), ard therecoweredclock is outputat RCLK. Refer to Table 28
andTable 28on page 38 for receivertiming specificatiors.

2.3.1 Receive Data Recovery

Thetrangeiver filterstheequalizedsignal andappliesit to thepeak @tector anl dataslicers The
peakdetectorsamplesthe inpus ard determinesthe maximum valueof the receivedignal. The
data $icersare &t at 5006 of thepeak \due toensire qtimum signal-to-roise perbrmance.

After procesing through the data kcers, the receied sgnal gpesto thedata andiming recowery
sedion, thento the B8BZS/HDB3 decaler (f selected) ard to the receivanontor. The dita and
timing recovery circuits provide input jitter tolerance significantly better thanrequiredby AT& T
Pub62411ard ITU G.823. See théTest Specificatios” sectio for details.

Recovered data is outedto the Lassof Signal (LOS) Monitor and throughthe Alamm Indication
Signal (AIS, Blue Alarm) Monitor. Thejitter atteruatar (JA) may be eralded or disabledin the
receivedata pattor the tranmit path Recaved dita may ke routed toeither theB8ZS or HDB3
decdler or neither. Finaly, the device may send the dgital data tothe framer as eitker unipolar or
bipdar dat.

When rangnitting unipolar data ¢ the framer the device repats recepion of bipolar violationsby
driving the BPV pin High. During E1 qoeration thedevice carreport HDB3 coce violations ard
Zero Substitution Violations on the BPV pin.

2.4 Jitter Atte nuation

A Jitter Atteruation Loop (JAL) with anEladic Stae (ES) provides jitter atteruation as slown in
the Test Specificationsection. TheJAL requiresno special circuitry such asan exernal qiartz
crystal or high-frequercy clock (higherthan te line rate). Itstiming referenceis MCLK.

Bit CR1.JASELOenaltes a disablesthe JA circuit. With bit CR1.JASELO= 1, bit CR1.JASEL1
cortrols the A circuit placenent (®eTable 7onpag 25). The ES can &either a32 x 2-bit or 64
X 2-bit register depemling onthe valie ofbit CR3.E%4 (seeTable 10 onpage 26.)

Thedevice claks data intahe ES umg either TOLK or RCLK dependingonwhetherthe A
circuitry is in the transmit or receve data path, respedively. Data is shiftedout of the dastic sore
using the dgjittered clock from the JAL. Whenthe FIFO is within two bits of overflowing or
underflowing, the ES adjuts the ouput clack by Y5 of a bit period. The ES producesan aerage
delay of 16 hits (or 32 hits, with the 64-bit ES qotion sekcted) in the assciateddata peth. When
the Jiter Attenuatar is in the recave peth, the autput RCLK trarsitions smoothly to MCLK in the
evert of a LOScondition.

TheTranstion StatusRegister lits TSRESOVR andTSR.ESUNFindicate an eldik store
overflow or underflow, respectively. Note that tiese ae sicky bits that ace set tdl, remain set
urtil the host readsthe regiser. The ES can atsprovide a magable interapt an either averflow or
underflow.
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2.5 Diagno stic Mod e Operation

The LXT351 offers multiple dagnostic modes as Istedin Table 4. Thediagnastic modesare
selected ly setting the appopriate regider bitsasdesribedin the bllowing paragapts.

2.5.1 Loopback M odes

2511 Local Loopback

SeeFigure 4 andFigure 5. Locallooplackis sekctedby setting CR2.ELLOOP tol. LLOOP
inhibits the receier circuits. The tranmit clock anddata inpits (TCLK andTPOS/TNEG or
TDATA) loop backthroughthe jitter atteruatar (if enabbed) and show up at RA.K and RPOS/
RNEG a RDATA. Note that during LLOOP, the JAEL input is strictly anEnable/Disalde cantrol;
it doesnat affect the placeent ofthe AL. If JA is enalbed, it isactive inthe loogbackcircuit. If
JA is bypas=d, it is not active inthe loopback circuit.

The transmitter circuits are unaffectedby LLOOPR LXT351 transmits the TPOSTNEG a TDATA
inputs(or a gream & 1sif TAOS isasserted) normally. When ugdin this modg, the tanseiver
can functionasastandalore jitter attenuator.

Figure 4. Local Loopba ck

Local Loopback with JA in Receive Path
| 2 Timing &
TCLK 3 28— o > TTIP
TPOS : %g N\ Control )
TNEG b TRING
— yv * If Enabled
RCLK < 85 e A Timing «—RTIP
RPOS « ISl JA* | H
RNEG+ 88|+ HRecoveryl e RRING
53]
Local Loopback with JA in Transmit Path
ToLK —| ol BB | — ol Timing & >TTIP
TPOS » 59| Jar (| Control
TNEG > §§ H i —»TRING
— J * If Enabled
- sl ) .. P
o8 Bl o g e e e
RNEG 1T &3 +Recovery, «1— RRING
[nyal
Table 4. Diagnostic Mode Summary
Diagno stic Mode Interru pt
Maskab le
Loopback Modes
Local Loopback (LLOOP) No
Analog Loopback (ALOOP) No
Remote Loopback (RLOOP) No
Dual Loopback (DLOOP) No
16 Datash eet
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Table 4. Diagnostic Mode Summary

Diagnostic Mode l\l/rlggrkr;bﬁ;
Intern al Data Patte rn Generation
Transmit All Ones (TAOS) No
Quasi-Random Signal Source (QRSS) Yes
Error Inserti on and Detecti on
Bipolar Violation Insertion (INSBPV) No
Logic Error Insertion (INSLER) No
Bipolar Violation Detection (BPV) No
HDB3 Code Violation Detection (CODEV) No
HDB3 Zero violation Detection (ZERQV) No
Alarm Condition Monitoring
Receive Loss of Signal (LOS) Monitoring Yes
Rect_eive_ Alarm Indication Signal (AIS) Yes
Monitoring
Transmit Driver Failure Monitoring Open Yes
(DFMO)
Elas_tic Store Overflow and Underflow Yes
Monitoring
Built-In Self Test (BIST) Yes

Figure 5. TAOS with LLOOP

Transmit All Ones + Local Loopback with JA in Receive Path

TAOS >
TeLk =3 Comor &*TT'P
[ mO >
TNEG ~T”|E2 | > TRING
— vy If Enabled
RCLK «4— 84 e H Timing «—RTIP
RPOS «+1—43 [ VA" | HRecover <
RuEG {38 [ ya Yles_|«— RRING

Transmit All Ones + Local Loopback with JA in Transmit Path

TAOS >
TCLK 2k ! Timing & —> TTIP
TPOS 231 JA* ) Control > TRING
TNEG 82 >
— J * If Enabled
P "4 ) — <
R S e T e e
RNEG < ﬁﬁ /—Recovery < RRING
[i]a]
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251.2 Analog Loopback

SeeFigure 6. Analogloopback(ALOOP) exercigs the maxmum number of functional bocks
ALOOP geration disconrects the RTIP/RRING inputs from the line ard routes the transmit
outputs backinto the receve inputs. This teds the ercoders/decoders, jitter atteruatar, trarsmitter,
receiver and timing recovery sectians. Writing a 1to bit CR2.EALOOPenalies tre ALOOP node.
Note that ALOOPwill override all other loopback modes.

Figure 6. Analog Loop back

Analog Loopback with JA in Receive Path
Tok —pplEE p| Timing & —>
TPOS » §§ »| Control TTIP
TNEG gk > — TRING
— * If Enabled
RCLK «—EE le] | Timin « /— RTIP
RPOS ¢85 [« var 9 <
RNEG + gg > [—Recovery < / /— RRING
Analog Loopback with JA in Transmit Path
TCLK gk Timing & |, TP
TPos —plZ5H A
s » ﬁ § Control TRING
Pl o
RCLK — * If Enabled
< o o . . -
RPOS <1—|28IQ Timing 7 #—RTIP
RNEG gb < Recovery| < /— RRING
om0
25.1.3 Remote Loo pback

SeeFigure 7. In Remate loohack(RLOOP) male,the devceignoresthe trasmit data andclock
inputs(TCLK andTPOSTNEG a TDATA), ard bypases the in-line ecoders/decodes. The
RPOSRNEG or RDATA outputs loop backthroughthe trarsmit circuits to TTIP ard TRING at the
RCLK frequency The RLOOP canmanddoesnot affect thereceivercircuits which cantinue to
outpu the RCLK and RPOS/RNEG a RDATA signalsreceived from the twisted-pair line.
RLOOP isselectediy writing a 1to bit CR2.ERLOOP
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Figure 7. Remote Loopback

Remote Loopback with JA in Receive Path
b 2 &
Tros —3EE— Timing & >TTIP
TNEG > NS —7 Control PTRING
—= * [FEnabled
Ros 152l e _Tming e —RTIP
RNEG 2o JAT [ Recovery +—RRING
Remote Loopback with JA in Transmit Path
TCLK _ | |8%
P08 3|28 - i Timing & Ly TTIP
TNEG —> |8 SH Control L»-TRING
O o
— A} - Enabled
Rr6s 2RI ~—] Timing «——RTIP
RNEG €& 3|« Recovery <——RRING

2514 Dual Loopback

SeeFigure 8 To selectDual loopback(DLOOP) st bits CR2.ERLOOPamd CR2.ELLOOPto 1. In
DLOOP made, the trarsmit clock ard data inputs (TCLK and TPOSTNEG a TDATA) loop back
throughthe Jdtter Attenuator (uness disabled)to RCLK and RPOS/RNEG a RDATA. The data
ard clock recovered from the twistedpair line loopbackthroughthe transmit circuits toTTIP ard
TRING without jitter atteruation.

Figur e 8. Dual Loopback

U <EF Timing & —> TTIP
TNEG %8 Control —» TRING
o Z
— If Enabled
M
NS 22 Timing «—RTIP
RNEG i Recovery <€— RRING
2.5.2 Internal Patt ern Generat ion
25.2.1 Transmit All Ones

SeeFigure 9. In Trarsmit All Ones(TAOS) male, thetranseiver igores the TPCS ard TNEG
inputs ard trangnits a cotinuaus stream dé 1sat the TCQLK frequery. (With no TALK, the TAOS
output clock isMCLK.) This canbe usedasthe Alarm IndicationSigral (AlS—also called the Bue
Alarm). TAOS iscommamled by writing a 1to it CR2.ETAOS. Both TAOS and_ocd loophack
can @cursimutareousy asshownin Figure 4, however, Remote loopback inhibits TAOS. Wten
bath TAOS ard LLOOP areactive, TALK and TPOS/TNEGIloop backto RCLK and RPOSRNEG
throughthe jitter atteruator (if eraled), ard anall ones @ttem goesto TTIP/TRING.
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Figure 9. TAOS Data Path

TAOS —

TCLK —
TPOS —
TNEG —]

Timing & » TTIP
Control Hp P TRING

* If Enabled
Timing — RTIP
Recovery — RRING

2522 Quasi-Random Signal Source (QRSS)

A

B8ZS/HDB3 | B8ZS/HDB3|
DECODER'}| ENCODER?|

)

RCLK
RPOS
RNEG

v

SeeFigure 10. ForT1 gperation the Quas-Random Sigral Source(QRSS isa Z2°-1 psewdo-
rancbm kit sequence PRBS) with ro more than 14corsecuive zercs. For E1 opegtion, QRSSis
2151 PRBS with inverted output. Settirg bits CR2.ERPATO = O ard CR2.EPAT1 = 1 erabesthis
function.

The QRS pattem is normally lockedto TCLK; but if there isno TCLK, MCLK is the clock
source.Bellcore P 62411definesthe TLIQRSStrangnit format andiTU G.703 definestheE1
format.

Figure 10. QRSS Mode

MCLK ———»| QRSS Pattern Generator |

156K = o Timing & » TTIP
0S —] Control P TRING
TNEG

B8ZS/HDB3
ENCODERS

* If Enabled
RCLK
RPOS
RNEG 4

INT* 4-—' QRSS Sync/Error Detector I

— RTIP
— RRING

Timing
Recovery

3

B8ZS/HDB3
DECODERS*

With QRSS trarsmissian erabled, it is possble toinset a logic error into the trarsmit data stream
by cawsing a Lowv-to-High transtion on INSLER. However, if nologic o bit erors are to ke
insertedinto the QRSS m@ttem, INSLER must remain Low. Logic Error insetion waits wntil the
next bit if the curent bit is “jammed’. Whenthere ae moe than14 casecutive @, the odput is
jammed toa 1.

Furthermore,a bpdar violation in the QRSSpattem is possble by cawsing a Low-to-High
transgtion onthe NSBPV pin, regardessof whether tke devceisin Bipdar or Unipolarmode.

Choosing QRSSmade al® erablesthe QRSS Pagm Detectionin the eceive path TheQRSS
pattern issynchronized whenthereare fewetthan four errasin 128 hits. The PR.QRSS bit
provides anindication of QRSS p@ttem synchronization. This bit goesLow whenno QRSSpattem
detectedi(e., whenthere a¢ mae thanfour errorsin 128 bits). The TQRSSbit in theTranstion
StatusRegister indicatesthat QRSS s$atushas changed dnce the lasQRSS Interupt Clear
commaul.

The LXT31 can geerate aninterryot to irdicate that QBS detectiomasoccured or that
synchronization is lost. Tte interrupt is erabded whenICR.CQRSS=0.
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2.53.2

2.5.3.3

2534

2.5.3.5
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Error Insertion and De tection

Bipol ar Violation Inser tion (INSBPV)

Bipalar violation insetion is available In Unipolar mode. Choasing Unipolar mode configures the
INSBPV pin. To inset bipolar violation (BPV), aLow-to-High trarsition on the INSBPV is
required. Sampling occus on thefalling edge d TCLK. When INSBPV goesHigha BPV is
inserted on thenext awailable markexcep in the burfollowing situations

e Zerosppresson (HDB3 or B8ZS) is nat violated

¢ |f LLOOP ard TAOS are Ioth ective, the BPV isloopedbackto RNEG/BPV indicatorandthe
line divertransmits all meswith no violation

* BPV insetion is disabledwith RLOOP active

With the LXT351 configuredto trarsmit internally generated data pettems, a BPV canbe inserted
into the trarsmit pattem regardlessof whether the cevice is inthe Unipolar or Bipolar mode of
operaton.

Logi c Error Insertion (INSLER)

When caonfiguredto trarsmit intemally generated data pattems, alogic error is insetedinto the
trarsmit data pettern whenthe INSLER pin trarsitions Low-to-High. Note that inQRSSmode,
thereis no logic erior insertion on a jammed bt (i.e.,a bit farcedto one tosuppresstrarsmission of
more than14 congcutive zeos). The transeiverrouesdata patters the same way it rautesdata
appliedto TPOSTNEG. Therebre, the insetedlogic error will f oll ow the dataflow path of the
active logpbackmade.

Bipol ar Violation D etection (BPV)

When theinternal egodes/decalersare disbled o whencorfigured inUnipolar mode, bipolar
violations are reprtedat the B?V pin. BPV goesHigh for a ful clockcycle b indicate receipt of a
BPV. When the encadergdecodrs are emabled,the LXT351 doesna report bipolar violationsdue
to the line coding scheme.

HDB3 Code Violation Detection (CODEV)

An HDB3 cock violation (CODEV) occus when twocongecutive lpolarviolations of the sme
poarity are eceived feferto ITU O.161). WhenCODEYV detectioris erabled,the BPV pin goes
High for a full RCLK cycle to report aCODEV violation. Note thet bipolar violations ard zeio
subdtitution violationswill al be reportedon the BPV pin if these ogionsare eabled.

HDB3 code volation dcetection is enalled whenthe HDB3 encalerddecalersare eabled.This
requiresthat CR1.ENCENB = 1, al® CR1.EC3:1 = 00Q which esablishes E1 operation. D select
CODEV cetection, set lit CR4.CODEV = 1.

HDB3 Zero Substitution Violation Detection (ZEROV)

An HDB3 ZEROV isthereceipt offour or more corsecuive zera. Thisdoes not occu with
corectly encaledHDB3 data uriessthere ag transnission errors. The BPV pin goesHigh for a
full RCLK cycle toreport aZEROV. Note thatwhen ZEROV detection eralded, the BPV pin will
also indicate eceived BPVs amd CODEVSs, if these detection optionsareenabled
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ZEROQV detectionis enabledvhen tie HDB3 encodrs/decockrs are enaked. THs requires
CR1.ENCENB = 1, also CR1.EC3:1= 00Q which egaldishesE1 opeation. To select ZEROV
detecion, sethit CR4.ZEROV =1.

254 Alarm Condition Monitoring

2541 Loss of Signal

The LXT351 Lossof Signal (LOS) monitor function is compatible with ITU G.775 ard ETSI
300233 Thereceiver.OS monitor loadsa dgital courter at theRCLK frequency The count
incremetts with eachreceivedd and tle counter regtsto Oonreceipt ofa 1.When the caunt
reachesn” Os, bit PSRLOS is seto ‘1, ard the MCLK replacesthe ecoveed clockat theRCLK
output in asmocth trarsition. For T1 operations, the number of Os, n= 175 and for E1 operations,
n = . For bah T1and B operaton, “n” canbe set to 2048by seting bit CR4.LOS2048= 1

For T1 operation,whenthe receied sgnalhas125% 1s(16 marksin a diding 128-bit peiiod, with
fewer thanl00 canseautive 09, bit PSR.LOS = 0 ad the recoeredclock replacesMCLK at the
RCLK output in another smoath trarsition.

For E1 operatin, the LOScondition is clearedvhen the receied signal has 12.5% 1s density (four
1sin a slidng 32-hit window with fewer than 16 consecttive 0s). In E1 operation, the aut-of-LOS
criterion can be modified from 125% maks densty to 32 conseautive marks by seting bit
CR4.COL32CM =1.

During LOS, the cvice sndsreceived daato the RPOS/RNEG fns(or RDATA in Unipolar
mode). Bit PSRLOS = 1to indicate LOScondition, ard cangenerate aninterrupt to the host
contrdlerif so programmed

25.4.2 Alarm Indi cation Signal Detection

The ecever detects anAlS paternwhenit receives fewer thanthreeOsin ary sring of 2048bits.
The cevice clears th AIS candition whenit receiwes three @ mare Gs in a sting of 2048 hits.

The AIS bt in the Perfomarce Satus Register indicatesAlS detectionWheneve the AIS satus
changes, bit TSRTAIS =1.Unless maked a clange of AB datusgereratesan interupt.

2.5.4.3 Driver Failure Open Mode

The DFM Open(DFMO) bit isavailable in tie Perfomance StatuRegisterto indicate aropen
condtion onthe lines DFMO can gnerateanINT to the lost contrdler. The Transtion Statis
Registerbit TDFMO indicatesa trarsition in the status of the kit. Writing a 1to ICR.CDFMO will
clearor ma the irterrupt.

2544 Elastic Stor e Overflow/Under flow

Whenthe lit count in the Elastic $ore (ES)is within two bits of overflowing or underflowing the
ESaduststhe autput clock by 1/8 of a bit period. TheES providesan irdication d overflow and
underflow via hits TRS.ESOVRard TSR.ESWF. These ag gicky bits ard will stay set to 1 until
the hast contradl erreadstheregider. The® interuptscanbe clearear makedby writing a 1to the
bits ICR.CESO am ICR.CESU, respectively.
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2545 Built-In Self Test

LXT351 providesa Built-1n Self Test (BIST) capahlity. The BIST exercisesthe intemal circuits by
providing anintemal QRSS pattem, runring it throughthe ercoders ard the transmit drivers then
looping it back though the receive egalizer jitter atienuatoranddecodrs to theQRSSpattern
detectioncircuitry. If all the bocksin this data pathfunction carrectly, the eceive pttem ddecta
locks anto the pattem. It thenpulls INT Low ard sets the following bits:

e TSR.TQRSS=1
* PROQRSS=1
e PR.BIST=1

Note that during BIST, the TPOS/TNEG irputs mustremain at lagic level =0

The most reliable testwill resut whena seprate TCLK and MCLK are agplied.

2.6 Parallel Microprocessor Interface

The LXT351 multiplexed addresstiata bus and timing/control signalsare canpatible with both the
Intel ard Motorola microprocesors.  Sed-igure 16 andFigure 17 for the 1/0 timing dagramfor
each lis. The LXT351 detectsanddigtinguishesbetweerintel ard Motorola timingandthen
autonatically selectstheappopriatebustiming. The maxmum recomnendedprocesor speedfor
an Intel devceis 20 MHz; for a Mdoroladevice, 5.78 MHz. Se€' Test Specification% on

pace 33 for microprocesor interface timingdetails

TheLXT351 cortains five readwrite and tworeadenly regidersfor cortrol and satus purposes
Table 6 on jage 24isasummary ofthe registers Table 7 throughTable 14identify ard explain the
function of the registerhits.

2.6.1 Interrupt Handl ing

The LXT351 provides a latchd interrupt output pin (INT). Whenenablega clangein anyof the
Pefformance Status Register bits will generate aninterupt. An interrupt canalsobe generated
whenthe elasic doreovefflows (TSRESOVR) or underflows (TSRESUNF). Whenan irterrug
occus, the INT output pinis pulled Low. Note that the autput stage of the INT pin has intemall
pul-downonly. Therefae, eachdevicethat siaresthe NT linerequires an external pull-up
resistor.

The interupt is cleared whetthe interryt cordition nolonger exigs, ard the hat procesor writes
a 1to the especiive interrypt cawsing bit(s) in the Interrug ClearRegister (ICR). Leavng al in
ary of the ICR bits masks that interrupt. To re-enable aninterrupt bit, write a Q
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3.0

Register Defin itions

INlal.

The LXT351containdsfive readwrite andtwo readenly regstersthat ae accesble via the prallel
port. Table 5liststhe LXT351 register addesses. Only Lits A6 through Al of the adires byte ae
valid (the address decader ignareshits A7 and A0) while AO functions asthe readwrite (R/W) hit.
Table 6 identifiesthe rame ofeach egister bit. Table 7 through Table 14 describe the function of

the bitsin eachregiger.

Note that upn powerup or rest, all regstersarecleaed to0.

Table 5. Register Addresses
Register Address® ?
Name Abbr AT-AL
Control #1 CR1 x010000
Control #2 CR2 x010001
Control #3 CR3 x010010
Interrupt Clear ICR x010011
Transition Status TSR x010100
Performance Status PSR x010101
Control #4 CR4 x010111
1. x=don't care .
2. Address AO is the read/write (R/W) bit.
Table 6. Register and Bit Summary
Register Bit
Name Type 7 6 5 4 3 2 1 0
Control #1 CR1 | RIW | JASEL1 JASELO | ENCENB | UNIENB | reserved! EC3 EC2 EC1
Control #2 CR2 | R/IW RESET EPAT1 EPATO ETAOS reserved! | EALOOP | ELLOOP | ERLOOP
Control #3 CR3 | R/IW JA6HZ | reserved! SBIST EQZMON | reserved? ES64 ESCEN ESJAM
Interrupt Clear | ICR | R/W CESU CESO CDFMO | reserved? | CQRSS CAIS reserved? CLOS
Trgt”;'tff” TSR| R | ESUNF | ESOVR | TDFMO | reserved! | TQRSS TAIS | reserved! | TLOS
Perg;gﬂgnce PSR| R |reserved* | BIST DFMO | reserved! | QRSS AIS | reserved! | LOS
Control #4 | CR4 | RW | reserved! | reserved® | reserved® | reserved! | COL32CM | LOS2048 | ZEROV | CODEV
1. In writable registers, bits labeled reserved should be set to 0 (except as in note 2 below) for normal operation and ignored in
read only registers.
2. Write a 1 to this bit for normal operation.
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Table 7. Control Register #1 Read/Write, Address (A7-A0) = x010000x
Jitter Atten uator
Bit Name Function
JASELO JASEL1 Position
0 EC1 1 0 Transmit
Sets mode (T1 or E1) and equalizer -
L EC2 (see Table 8 below for control codes). L L Receive
2 EC3 0 X Disabled
3 - Reserved, set this bit to 0, ignore when reading.
1 = Enable Unipolar I/O mode and allow insertion/detection of BPVs.
4 | UNIENB .
0 = Enable Bipolar I/O mode
1 = Enable B8ZS/HDB3 encoders/decoders and force Unipolar /0
5 | ENCENB | mode.
0 = Disable B8ZS/HDB3 encoders/decoders
6 | JASELO | select jitter attenuation circuitry position in data path or disables the
7 | JaseL1 | JA. See right hand section of table for codes. 2
Table 8. Equalizer Control Input S ettings
EC3 EC2 EC1 Function Pulse Cable Coding?
0 0 0 El ITU Rec G.703 75 Q Coax/120 Q TP HDB3
0 1 1 T1 0-133ft/0.6 dB 100Q TP B8ZS
1 0 0 T1 133-266 ft/ 1.2 dB 100Q TP B8ZS
1 0 1 T1 266-399 ft / 1.8 dB 100Q TP B8ZS
1 1 0 T1 399-533ft/ 2.4 dB 100Q TP B8ZS
1 1 1 T1 533-655 ft / 3.0 dB 100Q TP B8ZS
1. When enabled.
Table 9. Control Register #2 Read/Write, Address (A7-A0) = x010001x
Pattern
Bit Name Function
EPATO EPAT1 Selected
;1 | 1 = Enable Remote loopback mode )
0 ERLOOP ) 0 0 Transmit TPOS/TNEG
0 = Disable Remote loopback mode
, | 1 = Enable Local loopback mode .
1 ELLOOP . 0 1 Detect and transmit QRSS
0 = Disable Local loopback mode
1 = Enable Analog loopback mode -
5 EALOOP _ g loop 1 0 In-band Loop Up Code
0 = Disable Analog loopback mode 00001
3 - Reserved, set to 0, ignore when reading. 1 1 Ionc;i)and Loop Down Code
1. To enable Dual loopback (DLOOP), set both ERLOOP =1 and ELLOOP = 1.
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Table 9. Control Register #2 Read/Write, Address (A7-A0) = x010001x
Pattern
Bit Name Function
EPATO EPAT1 Selected
1 = Enable Transmit All Ones
4 ETAOS . .
0 = Disable Transmit All Ones
5 EPATO | selects internal data pattern transmission. See
6 EPAT1 right hand section of table for codes. &
1 = Reset device states and clear all registers.
7 RESET
0 = Reset complete.
1. To enable Dual loopback (DLOOP), set both ERLOOP =1 and ELLOOP = 1.
Table 10. Control Register #3 Read/Write, Address (A7-A0) = x010010x
Bit Name Descri ption
0 ESIAM 1 = Disable jamming of Elastic Store read out clock (1/8 bit-time adjustment for over/underflow).
0 = Enable jamming of Elastic Store read out clock
1 ESCEN 1 = Center ES pointer for a difference of 16 or 32, depending on depth (clears automatically).
0 = Centering completed
1 = Set elastic store depth to 64 bits.
2 ES64 . .
0 = Set elastic store depth to 32 bits.
3 - Reserved. Set to 0 for normal operation.
4 EQZMON 1 = Configure receiver equalizer for monitor mode application (DSX-1 monitor).
0 = Configure receiver equalizer for normal mode application
1 = Start Built-In Self Test.
5 SBIST .
0 = Built-In Self Test complete.
6 - Reserved. Set to 0 for normal operation.
- JAGHZ 1 = Set bandwidth of jitter attenuation loop to 6 Hz.
0 = Set bandwidth of jitter attenuation loop to 3 Hz.
Table 11. Interrupt Cle ar Register Read/Write, Address (A7-A0) = x010011x
Bit Name Function?!
1 = Clear/Mask Loss of Signal interrupt.
0 CLOS . ;
0 = Enable Loss of Signal interrupt.
1 - Reserved. Set to 1 for normal operation.
5 CAIS 1 = Clear/Mask Alarm Indication Signal interrupt.
0 = Enable Alarm Indication Signal interrupt.
1 = Clear/Mask Quasi-Random Signal Source interrupt.
3 CQRSS . . .
0 = Enable Quasi-Random Signal Source interrupt.
4 - Reserved. Set to 1 for normal operation.
1. Leaving a 1 of in any of these bits masks the associated interrupt.
26 Datash eet

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6188203/lxt351.html

In o T1/E1 Short Haul Transceiv er with Crystal-less Jitter Attenuation — LXT351

Table 11. Interrupt Clear Register Read/Write, Address (A7-A0) = x010011x

Bit Name Function?
1 = Clear/Mask Driver Failure Monitor Open interrupt.
5 CDFMO . . . .
0 = Enable Driver Failure Monitor Open interrupt.
6 CESO 1 = Clear/Mask Elastic Store Overflow interrupt.
0 = Enable Elastic Store Overflow interrupt.
1 = Clear/Mask Elastic Store Underflow interrupt.
7 CESU

0 = Enable Elastic Store Underflow interrupt.

1. Leaving a 1 of in any of these bits masks the associated interrupt.

Table 12. Transition Status Register Read Only, Address (A7-A0) = x010100x

Bit Name Function
0 TLOS 1 = Loss of Signal (LOS) has changed since last clear LOS interrupt occurred.
0 = No change in status.
1 - Reserved. Ignore.
5 TAIS 1 = AIS has changed since last clear AlS interrupt occurred.
0 = No change in status.
1 = QRSS has changed since last clear QRSS interrupt occurred?®.
3 TQRSS .
0 = No change in status.
4 - Reserved. Ignore.
1 = DFMO has changed since last clear DFMS interrupt occurred.
5 TDFMO .
0 = No change in status.
1 = ES overflow status sticky bit2.
6 ESOVR .
0 = No change in status.
1 = ES underflow status sticky bit?.
7 ESUNF )
0 = No change in status.

1. A QRSS transition indicates receive QRSS pattern sync or loss. A simple error in QRSS pattern is not reported as a
transition.

2. Tripping the overflow or underflow indicator in the ES sets the ESOVR/ESUNF status bit(s). Reading the Transition Status
Register clears these bits. Setting CESO and CESU in the Interrupt Clear Register masks these interrupts.

Table 13. Performance Status Register Read Only, Address (A7-A0) = x010101x

Bit Name Function
1 = Loss of Signal occurred.
0 LOS . .
0 = Loss of Signal did not occur.
1 - Reserved. Ignore.
5 AlS 1 = Alarm Indicator Signal detected.
0 = Alarm Indicator Signal not detected.
3 ORSS 1 = Quasi-Random Signal Source pattern detected.
0 = Quasi-Random Signal Source pattern not detected.
4 - Reserved. Ignore.
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Table 13. Performance Status Register Read Only, Address (A7-A0) = x010101x

Bit Name Function
1 = Driver Failure Monitor Open detected.
5 DFMO . . .
0 = Driver Failure Monitor Open not detected.
1 = Built-In Self Test passed.
6 BIST . .
0 = Built-In Self Test did not pass (or was not run).
7 - Reserved. Ignore.

Table 14. Control Register #4 Read/Write, Address (A7-A0) = x010111x

Bit

Name

Function

CODEV

1 = Enable detection of HDB3 code violations at the BPV pin along with bipolar violations and Zero
Substitution Violations (if enabled).

0 = Disable detection of HDB3 code violations

ZEROV

1 = Enable detection of HDB3 Zero Substitution Violations (four consecutive zeros). Note that Zero
Substitution Violations are reported at the BPV pin.

0 = Disable detection of HDB3 Zero Substitution Violations.

LOS2048

1 = Set LOS detection threshold to 2048 consecutive zeros.

0 = Set LOS detection threshold to 32 consecutive zeros (for E1 operation) or to 175 consecutive
zeros (for T1 operation).

COL32CM

1 = Set LOS clear condition criterion to receipt of 32 consecutive marks (E1 operation).
0 = Set LOS clear condition criterion to 12.5% mark density (E1 operation).

Reserved. Set to 0 for normal operation, ignore when reading

Reserved. Set to 0 for normal operation, ignore when reading

Reserved. Set to 0 for normal operation, ignore when reading

~N|[o| ol b~

Reserved. Set to 0 for normal operation, ignore when reading

28
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4.0

T1/E1 Short Haul Transceiv er with Crystal-less Jitter Attenuation — LXT351

Application Information

4.1

4.2

4.3

4.4

Transm it Return Loss

Table 15 shows the specification for trarsmit return lossin E1 applications. The G.703CH PTT
specification isa Swis Telecommunicatiors Ministry specification.

Table 16 andTable 17 show the trarsmit return lossvaluesfor E1 ard T1 applications.

Transform er Data

Specificationdor trarsformess are listedin Table 18. A list of trangormers recommenckd for use
with the LXT31 are pecifiedin Table 19.

Application Circuit

Figure 11 shows atypical LXT351 aplication.

Line Protection

On thereceive &e,1 kQ seriesregstors praectthe receier agairst curentsurgescoupledinto
the cevice. Dueto the highreceiver inpedarce (40kQ typical) theredstorsdo nat affect the
receiver sensitivity. Onthe trarsmit sice, Sctottky diodes D1D4 protect the autput driver. While
nat mandatory for nomal operation, hes prdectionelementsare srongly reconmended to
improve he desgnrobustness

Table 15. E1 Transmit Return Loss Requirements

Datasheet

Return Loss
Frequency Band
ETS 300 166 G.703/CH PTT
51-102 kHz 6 dB 8dB
102-2048 kHz 8dB 14 dB
2048 - 3072 kHz 8 dB 10 dB
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Table 16. Transmit Return Loss (2.048 Mbps)

EC3-1 | Xfmr/Rt | RL(Q) | CL(oF) REt“(E”B)LOSS
0 14
75
1.2/ 470 16
910 0 12
000 120
470 13
1:2.3/9.1 0 13
0 120
470 16
Table 17. Transmit Return Loss (1.544 Mbps)
EC3-1 | Xfrm/Rt | RL(Q) | CL (pF) Ret“(g”B)LOSS
. 0 16
o2l 100
: 470 17
0112
. 1 0 2
16161?2 / 100
: 470 2
1. A 1:1.15 transmit transformer keeps the total transceiver
power dissipation at a low level, a 0.47 UF DC blocking
capacitor must be placed on TTIP or TRING.
2. Refer to Table 8.

Table 18. Transformer Specifications

Primar Leakage Interwinding DCR Dielectrict
Frequency Turns Y Inductance Capacitance Breakd own
Tx/Rx } Inductance Q
MHz Ratio H (mini mum) K pF (maximum) v
H (max) (max) (minimum)
0.90 pri
1.544 1:1.15 600 0.80 60 1500 VRMS
1.70 sec
0.70 pri 1500 VRMs?
Tx :
2.048 1:2.3 600 0.80 60 1.20 sec (3000 VRMS)
, 1.0 pri 1500 VRMS?
1.544/2.048 1:2 600 0.80 60 1.70 sec (3000 VRWS)
, 1.10 pri 1500 VRMs?
Rx 1.544/2.048 11 600 1.10 60 1.10 sec (3000 VRWS)
1. Some ETSI applications may require a 2.3 kV dielectric breakdown voltage.
2. Some applications require transformers to guarantee performance in extended temperature range (-40° to +85° C) ETSI
applications require a dielectric breakdown voltage of 3000 VRMS.

30 Datasheet

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6188203/lxt351.html

In o T1/E1 Short Haul Transceiv er with Crystal-less Jitter Attenuation — LXT351

Table 19. Recommended Transformers

Tx/Rx Turns Ratio Part Number Manufacturer
PE-65388
Pulse Engineering
1:1.15 PE-65770
1625952 Vitec
PE-65351
Pulse Engineering
PE-65771
0553-5006-IC Bell-Fuse
66Z-1308 Fil-Mag
671-5832 Midcom
Tx
67127370
1:2 Schott Corp
67130850
TD61-1205D HALO (combination Tx/Rx set)
HALO (surface mount dual transformer 1cT:2CT
TG26-1205NI & 1cT:2¢T)
TGA48-1205NI HAI._O (surface mount dual transformer 1cT:2CT
& 1:1)
1675946 Vitec
1:2.3 PE-65558 Pulse Engineering
FE 8006-155 Fil-Mag
671-5792 Midcom
PE-64936
Pulse Engineering
Rx 1:1 PE-65778
67130840
Schott Corp
67109510
TD61-1205D HALO (combination Tx/Rx set)
4.4.1 LXT351 Appli cation Circuit

Figure 11 shows atypical aplication using the LXT31. SeeTable 16 andTable 17 to select tle
transformers (T1 and T2), resistors (Rt and RL) ard capacitors (CL) needed forhis application.

Note: If the appicationincludessurge protection suchasa varistor or sdactor o the TTIP/TRING lines
it may dso require redwing the valueof the capacitoiCL or diminating it completely.
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Figure 11. Typical T1/E1 LXT351 Application

VCC
22 kQ
2.048 MHz/
1.544 MHz —» MCLK INT >
INT *——>
ALE/AS e
RD/DS |«
TCLK [« » TCLK L puP
WR/R/W |« (Intel or
T1/E1 TNEG » TNEG
Framer RCLK |« RCLK <:>
LXT351  ADO-7
RPOS |« RPOS 1ot
RNEG |« RNEG LRLA
CL!
TvCC
Rt!
i VCC TRING
01 “i 68 uF RTIP
TGND
—|_ GND RL2
£ RRING
1:1
NOTES:
1. See Table 16 and Table 17 for CL, Rt and Transformer selection.
2. RL=100Q forT1
RL =120 Q for E1/120 Q twisted pair
RL =75 Q for E1/75 Q coax
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5.0

Test Sp ecification s

T1/E1 Short Haul Transceiv er with Crystal-less Jitter Attenuation — LXT351

Note:

Table 20 through Table 31ard Figure 12throughFigure 21 repregnt the peformance
specificationsof the LXT3H0/3H1 ard are glaranteedy test excep, wherenoted by desgn. The

minimum andmaxmum valueslisted n Table 22throughTable 31 are guaanteecbverthe
recanmenckd eratingcorditi ons specified inTable 21

Table 20. Absolute Maximum Ratings

Parameter Sym Min Max Unit
DC supply (reference to GND) Vcce, TVee - 6.0 \%
Input voltage, any pin * VIN GND-0.3V vcc+0.3V \%
Input current, any pin 2 IIN -10 10 mA
Storage Temperature TSTG -65 150 °C

Caution: Exceeding these values may cause permanent damage.
Caution: Functional operation under these conditions is not implied.
Caution: Exposure to maximum rating conditions for extended periods may affect device reliability.

1. TVCC and VCC must not differ by more than 0.3 V during operation. TGND and GND must not differ by more than 0.3 V
during operation.

2. Transient currents of up to 100 mA will not cause SCR latch-up. TTIP, TRING, TVCC, and TGND can withstand continuous
currents of up to 100 mA.

Table 21. Recommended Operating Condition s

Parameter Sym Min Typ? Max Unit Test Conditions
DC supply 2 Vce,TVee 4.75 5.0 5.25 \Y
Ambient operating temperature TA -40 25 85 °C
PD - 310 380 mw 100% mark density
T1
PD - 225 295 mw 50% mark density
Total power dissipation®
PD - 275 330 mw 100% mark density
E1l
PD - 215 270 mw 50% mark density

1. Typical figures are at 25° C and are for design aid only; not guaranteed and not subject to production testing.

2. TVCC and VCC must not differ by more than 0.3 V.

3. Power dissipation while driving 75 Q load over operating range for T1 operation or 60 Q load for E1 operation. Includes
power dissipation on device and load. Digital levels are within 10% of the supply rails and digital outputs driving a 50 pF
capacitive load.
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Table 22. DC Electrical Characteristics

INlal.

Parameter Sym Min Typ1 Max Unit Test Conditions
Digital I/O pins
High level input voltage 2 (pins 1-5, 9-12, 17, 23-28)° VIH 2.0 - - \Y
Low level input voltage 2 (pins 1-5, 9-12, 17, 23-28)3 ViL - - 0.8 \Y
High level output voltage ? (pins 6-8, 10, 11,23, 28)3 VOH 2.4 - - \Y louT = -400 pA
Low level output voltage ? (pins 6-8, 10, 11,23, 28)3 VoL - - 0.4 \Y louT = 1.6 mA
Input leakage current ILL - - +10 HA

2. Output drivers will output CMOS logic levels into CMOS loads.

package.

1. Typical figures are at 25° C and are for design aid only; not guaranteed and not subject to production testing.

3. Listed pins are for the PLCC package. Refer to “Pin Assignments and Signal Descriptions” on page 8 for the 44-pin QFP

Table 23. Analog Characteristics

Parameter Min Typ Max Unit Test Conditions
Recommended output load on TTIP/TRING 50 - 200 Q
T1 2.4 3.0 3.6 \% RL =100 Q
AMI output pulse amplitudes
El 2.7 3.0 3.3 \% RL=120 Q
10 Hz -8 kHz ® - - 0.02 ul
Jitter added by the 8 kHz - 40 kHz ® - - 0.025 | Ul
transmitter® 10 Hz - 40 kHZ3 - - 0.025 ul
Broad Band - - 0.05 ul
Receiver sensitivity 0 - 18 dB @ 1024 kHz
1.431
Allowable consecutive zeros before LOS (T1) 160 175 190 -
Allowable consecutive zeros before LOS (E1) - 32 - -
oy [t [oa [ [0 L0 T
PSSR L CEN N R U Y
Jitter attenuation curve corner frequency 4 - 3 - Hz selectable in data port
Driver output impedance - 3 - Q
Receiver input impedance - 40 - kQ RTIP to RRING
51 kHz - 102 kHz® 20 22 - dB
Receive return loss (E1) 102 kHz - 2.048 MHZz3 20 28 - dB
2.048 MHz - 3.072 MHZ3 25 30 - dB

3. Guaranteed by characterization; not subject to production testing.
4. Circuit attenuates jitter at 20 dB/decade above the corner frequency.

1. Typical figures are at 25° C and are for design aid only; not guaranteed and not subject to production testing.
2. Input signal to TCLK is jitter-free. The Jitter Attenuator is in the receive path or disabled.
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Figure 12. 2.048 Mbps E1 Pulse (See Table 24)
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Table 24. 2.048 Mbps E1 Pulse Mask Specifications

Parameter TPW Coax Unit
Test load impedance 120 75 Q
Nominal peak mark voltage 3.0 2.37 \%
Nominal peak space voltage 0+0.30 0 +0.237 \%
Nominal pulse width 244 244 ns
Ratio of positive and negative pulse amplitudes at center of pulse 95-105 95-105 %
Ratio of positive and negative pulse amplitudes at nominal half amplitude 95-105 95-105 %
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Figure 13. 1.544 Mbps T1 Pulse, DSX-1 (See Table 25)
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Table 25. 1.544 Mbps T1, DSX-1 Pulse Mask Corner Point Specifications
DSX-1 Template (per ANSI T1. 102-1993)
Minimum Curve Maximu m Curve
Time (UI) Amplitude Time (UI) Amplitude
-0.77 -0.05 -0.77 0.05
-0.23 -0.05 -0.39 0.05
-0.23 0.50 -0.27 0.80
-0.15 0.95 -0.27 1.15
0.0 0.95 -0.12 1.15
0.15 0.90 0.0 1.05
0.23 0.50 0.27 1.05
0.23 -0.45 0.35 -0.07
0.46 -0.45 0.93 0.05
0.66 -0.20 1.16 0.05
0.93 -0.05
1.16 -0.05
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Table 26. Master and Transmit Clock Timing Characteristics for T1 Operation
(See Figur e 14)

Parameter Sym Min Typ? Max Unit Notes

Master clock frequency MCLK - 1.544 - MHz must be supplied
Master clock tolerance MCLKt - +32 - ppm

Master clock duty cycle MCLKd 40 - 60 %

Transmit clock frequency TCLK - 1.544 - MHz

Transmit clock tolerance TCLKt - - +100 ppm

Transmit clock duty cycle TCLKd 10 - 90 %

TPOS/TNEG to TCLK setup time tsut 50 - - ns

TCLK to TPOS/TNEG hold time tHT 50 - - ns

1. Typical figures are at 25° C and are for design aid only; not guaranteed and not subject to production testing.

Table 27. Master and Transmit Clock Timing Characteristics for E1 Operation
(See Figur e 14)

Parameter Sym Min Typ? Max Unit Notes

Master clock frequency MCLK - 2.048 - MHz must be supplied
Master clock tolerance MCLKt - +32 - ppm

Master clock duty cycle MCLKd 40 - 60 %

Transmit clock frequency TCLK - 2.048 - MHz

Transmit clock tolerance TCLKt - - +100 ppm

Transmit clock duty cycle TCLKd 10 - 90 %

TPOS/TNEG to TCLK setup time tsut 50 - - ns

TCLK to TPOS/TNEG hold time tHT 50 - - ns

1. Typical figures are at 25° C and are for design aid only; not guaranteed and not subject to production testing.

Figure 14. Transmit Clock Timing
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Table 28. Receive Timing Characteristics for T1 Operation (See Figur e 15)
Parameter Sym Min Typ? Max Unit
Receive clock duty cycle 23 RLCKd 40 50 60 %
Receive clock pulse width 2 3 tPw - 648 - ns
Receive clock pulse width High tPWH - 324 - ns
Receive clock pulse width Low3 tPwWL 260 324 388 ns
RPOS/RNEG to RCLK rise time tSUR - 274 - ns
RCLK rise to RPOS/RNEG hold time tHR - 274 - ns
1. Typical s are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. RCLK duty cycle widths will vary according to extent of received pulse jitter displacement. Max and Min RCLK duty cycles
are for worst case jitter conditions.
3. Worst case conditions guaranteed by design only.
Table 29. Receive Timing Characteristics for E1 Operation (See Figur e 15)
Parameter Sym Min Typl Max Unit
Receive clock duty cycle 22 RLCKd 40 50 60 %
Receive clock pulse width 2 3 tPw - 488 - ns
Receive clock pulse width High tPWH - 244 - ns
Receive clock pulse width Low!3 tPwWL 195 244 293 ns
RPOS/RNEG to RCLK rise time tSUR - 194 - ns
RCLK rise to RPOS/RNEG hold time tHR - 194 - ns
1. Typical figures are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. RCLK duty cycle widths will vary according to extent of received pulse jitter displacement. Max and Min. RCLK duty cycles
are for worst case jitter conditions (0.4 Ul clock displacement for 1.544 MHz).
3. Worst case conditions guaranteed by design only.
Figure 15. Receive Clock Timing
< tPw >
/ tPWH \P tPwL ‘
RCLK < >
P tSUR ale tHR q
RPOS
RNEG
CR3.PCLKE =1
< tSUR < tHR >
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Table 30. 20 MHz Intel Bus P arallel I/O Timing Characteristics (See Figure 16)

Parameter Sym Min Max Unit Test Conditions
ALE pulse width TLHLL 35 - ns
Address valid to ALE falling edge TAVLL 10 - ns
ALE falling edge to address hold time TLLAX 10 - ns
ALE falling edge to RD falling edge TLLRL 10 - ns
ALE falling edge to WR falling edge TLLWL 10 - ns
CSfalling edge to RD falling edge TCLRL 10 - ns
CSfalling edge to WR falling edge TeLwL 10 - ns
RD Low pulse width TRLRH 95 - ns
RD falling edge to data valid TRLDV 10 55 ns
Data hold time after RD rising edge TRHDX 5 35 ns
RD rising edge to ALE rising edge TRHLH 15 - ns
RD rising edge to address valid TRHAV 35 - ns
CSLow hold time after RD rising edge TRHCH 0 - ns
WR Low pulse width TWLWH 95 - ns
Data setup time before WR rising edge TDVWH 40 - ns
Data hold time after WR rising edge TWHDX 30 - ns
WR rising edge to ALE rising edge TWHLH 15 - ns
CSLow hold time after WR rising edge TWHCH 15 - ns
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Figur e 16. Intel Addr ess/Data Bus Timing
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Table 31. 16.78 MHz Motorola Bus Parallel /0 Timing Char acteristics (See Figure 17)

Parameter Sym Min Max Unit Test Conditions
DSrising edge to AS rising edge TDSHASH 15 - ns
AS High pulse width TASHASL 35 - ns
Address valid setup time at AS falling edge TAVASL 10 - ns
AS falling edge to Address valid hold time Taslax 10 - ns
AS falling edge to DS falling edge TASLDSL 20 - ns
CSfalling edge to DS falling edge TcsLbsL 10 - ns
DS Low pulse width TDSLDSH 95 - ns
DS falling edge to data valid TDSLDV 10 55 ns
Data hold time after DSrising edge TDSHDX 5 35 ns
R/W falling edge to DS falling edge TRWLDSL 10 - ns
Data setup time before DSrising edge TDVDSH 40 - ns
Data hold time after DS rising edge Tdxdsh 30 - ns
R/W Low hold time after DSrising edge TDSHRWH 15 - ns
CSLow hold time after DSrising edge TDSHCSH 15 - ns
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Figur e 17. Motorola Addr ess/Data Bus Timing
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Figur e 18. Typical T1 Jitter Tolerance at 36 dB
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Figure 19. Typical E1 Jitter Tolerance at 43 dB
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Figur e 20. Typical E1 Jitter Atte nuation
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Figure 21. Typical T1 Jitter Attenuation
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6.0 Mechanical Specificatio ns

Figure 22. Plastic Leaded Chip Carrier Package Specifications

28-Pin PLCC
* Part Numbe LXT351PE
¢ Extended Temperatue Range (40°C to85°C)
¢
1 MMM I‘I'I MM mm
|
v
d t I
|
O | ]
- | 3
| B
C ! —F
O | ]
O i ]
O | ]
C | m
|
O | ]
O ! |
0 | h
I ' O
< D, >
I: D =I
e D >
A
2* 7'y
A, A
F>lle
Inches Milli meters
Dim
Min Max Min Max
A 0.165 0.180 4.191 4572
Al 0.090 0.120 2.286 3.048
A2 0.062 0.083 1.575 2.108
.050 Bsc! (nominal) 1.27 Bsct (nominal)
0.026 0.032 0.660 0.813
0.485 0.495 12.319 12.573
D1 0.450 0.456 11.430 11.582
F 0.013 0.021 0.330 0.533
1. BSC—Basic Spacing between Centers.
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Figure 23. Plastic Quad Flat Package Specifications

44-Pin PQFP

* Part Number LXT351QE
¢ Exterded Temperatue Range (-40°C to85°C)

=t

— 1

/’\

el

e

fs

A, v
4 + B # ‘« \>/
Inches Millimeters
Dim
Min Max Min Max
A - 0.096 - 2.45
Al 0.010 - 0.25 -
A2 0.077 0.083 1.95 2.10
0.012 0.018 0.30 0.45
D 0.510 0.530 12.95 13.45
D1 0.390 0.398 9.90 10.10
D3 0.315 Bsc! (nominal) 8.00 Bsc! (nominal)
E 0.510 0.530 12.95 13.45
E1l 0.390 0.398 9.90 10.10
E3 0.315 Bsc! (nominal) 8.00 Bsc! (nominal)
e 0.031 Bsc! (nominal) 0.80 Bsc! (nominal)
L 0.029 0.041 0.73 1.03
L1 0.063 Bsc! (nominal) 1.60 Bsc! (nominal)
q3 5° 16° 5° 16°
q 0° 7° 0° 7°
1. BSC—Basic Spacing between Centers.
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